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Applying the First Law of Thermodynamics; 


PEi + KE 1 + Ui + W f 


— Equt] 

+ W SF + PE 2 + KE 2 + U 2 + W f , 


AU = Q + W SF + APE + AKE + AW f ; 


For APE; 


APE = 


APE 


9-81 -§• 


m 1000 


EFBT (40 m) = 0.3924 gL 

kN-s 2 









































AKE = ;~( y 2 2 - v i 2 ) 

z SC 


AKE 

m 


1 ( 280 2 — 20 2 ) 


nv 


( 


1000 


kg-m 
kN 


-s 2 ) 



For AW f ; 


AWf = m(P 2 v 2 — PiVi) 


AW f 



kN 


)( 


0 . 





























Substituting values; 

-AU = 12 ^ + 140 r- + 0.3924 ^ + 39 

kg kg kg 

138 ^ 

kg 


AU = -53.39 


kJ 

kg 


The internal energy decreases 

















































































Applying the First Law of Thermodynamics; 

[Ejn = E 0 ut] 

PE X + KEi + U x + W fl = Q + W SF + PE 2 + KE 2 + U 2 + W f 
-AU = Q + W SF + APE + AKE + AW f ; APE « 0 


For AKE; 

AKE = ~( y 2 2 - y ! 2 ) 

z SC 

AKE _ 1 ( 32 ° 2 - 15 ° 2 )^- 

““5 (>000 35 ) 


= 39.95 

kg 






























AWf = m(P 2 v 2 — PiVjJ 


AWf 

m 


(P 2 V 2 - Pi Vi) 


























Substituting values; 

-AU = 28 + 460 

kg 

AU = -388.55 — 





























Wpaddle — AU 


Wp ad dle _ AU _ 5.5 ±(30 min)(^) 


m 


m 


1.8 ±%0.5 m 3 ) 


11,000 r- 

kg 


AU ,, k| 

— = 11 -r- 

m kg 







































































Applying the First Law of Thermodynamics; 

[Ejn = E 0 ut] 


Initial energy 

Initial energy 


Final energy 

Final energy 

stored within + 

entering the 

— 

stored within + entering the 

the system 

system 


the system 

system 


PEi + KEi + Ux + Q + W padd i e — W piston + PE 2 + KE 2 + 
U 2 

Q = Wpiston — Wp add ie ~F APE + AKE + AU; APE ~ 0 and AKE ~ 0 


= W, 


piston 


- W, 


paddle 


+ AU 


il 






























Substituting values; 


^ = W pis ton-^+(2660.5- 

Wp is ton = 61.375 (8 kg) 

W p , s , on = 491 kj 















































































W NF = PiVjln 0 


w, 


NF 


250 


(2 m 3 )ln 


W NF = 366.98 kj 




























































Applying the First Law of Thermodynamics; 

[Ejn = E 0 ut] 

Wpaddle — Wpj s ^ on + APE 
W piston - W paddle “APE 

For W pa ddl e ; 


Wpaddle — PAV 

Wpaddle = 100 £1(0.0025 m 3 ) = 0.25 

























APE 




/ 9.81 ™ 

\ 1000 wt- 


APE = 120 kg 


!••••••••« 



i • • • • • 


4 


» 






















Substituting values; 


Wpjston 

Wpiston 


































































Applying the First Law of Thermodynamics; 




PEj + KEj + Uj + W fl + Q = W SF + PE 2 + KE 2 + U 2 + W fz 
-Q = w SF + APE + AKE + AU + AW f ; AH = AU + AW f 


-Q = W SF + APE + AKE + AH 






























1.8 


kg 


m 


1000 


kg — m 
kN-s 2 


(70 2 -18"W : 


4.1184 kW 


AH = -400 r^fl.8 —) = -720 kW 

kg V s / 






























Substituting values; 

Q = 550 kW + 0.01589 kW + 4.1184 kW - 720 kW 


= -165.90 kW 















































































AU = 4 hp 



2984 -(1.5 hr) 


3600 s 
1 hr 


AU = 1.61 x 10 7 J 

















































v*e>fi 3 

m 

■ > ■ 


Vi= I- 28 SI ft 3 /|bm 
Hi ’ ll&O Btu/lbm 

111 5 ? 

AU ■ 000 Btu 



» 


3 


» 


4 


» 































































Pi = H50 p$t 


= 35 ps\ 

y, = 6 ao film 

r ~—“—— _ 

Vz = ? 

v, * 


Vi = 16-5 ftyibm 

U,= II2S.S Btu/lbm 

98S Btw/lbm 


Applying the First Law of Thermodynamics; 


[Ejn — E 0 ut] 

PEi + KEi + Ui + W f = Q + W SF + PE 2 + KE 2 + U 2 + W f 


-AKE = Q + APE + AU + AW f ; 


KE = AU + AW f 


































































For AW f ; 


AWf = m(P 2 v 2 — Pi Vi) 


AW f = 3200 


lb 


m 


hr 


lb \ / ft 3 
35-^r 18.5 


lb 


lb \ / ft 3 
250 -^r 2.4 


m. 


lb 


m. 


(144 in 2 ) 


ft — lb f / 1 hr \ ft — lb f 

AW f = 21,888,000 —-— = 6080 

f hr \3600 s 


il 


































Substituting values; 


-AKE = -97,184.66 + 6080 




= -91,104.66 


ft-lbf 


3200^X- lhr 


hr 3600 s 


32.2 


lbm-ft 

lb f -s 2 


2 ft lmin\ 2 

v 2 - 620 — x- 

z V min 60 s J 


= -91,104.66 


ft-lbf 


ft 

v 2 = 2569.17 - 
z s 


il 






























































